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charted the hour of commencement was found to be very dis- 
tinctly later as one proceeded from west to east, and, although 
the figures were often contradictory, it was poesible to draw 
lines that represent what may be called the prevailing hour of 
commencement. These lines are drawn in a somewhat gen- 
eralized form, anrl i t  is possible that there should be more 
anomalous hours of commencement than those which are shown 
in the two small areas, one in Monmouthshire, the other west 
of Cambridge; but these were the only places where the weight 
of evidence seemed to us to demand exceptional treatment. 
(See fig. 2.) 

Speaking generally, the isochronic lines ran from north to 
south, with a slight tendency to diverge southward; but it 
may be that they would be better viewed as concentric curves, 
perhaps portions of circles, the comiiion center of which lay 
somewhere near the northwest of Ireland. The facts, as shown 
by the isochronic map, are that the snowstorin began in the 
north of Ireland shortly before noon of Christmas Day, or 
about six hours before the center of the depres~ion arrived 
there, ancl that the storm began later and later toward the 
east and south, until it was after 2 a. m. on the 26th before i t  
commenced a t  the mouth of the Thames, i. e., six hours before 
the center of the depression arrived there. 

It thus appears probable that snow began in the front of 
the approaching cyclone about six hours in advance of the 
passing of the trough, and i t  appears likely that the snowfall 
lasted until iinmecliately after the trough passed; but the hours 
given for the cessation of the snow are less precise than those 
for its commencement. At Camden Square the barograph 
showed that the trough passed about G a. m., after which the 
barometer began to rise. and the snow ceased about the same 
time. 

The map shows that a t  noon on Christmas Day snow was 
beginning on the northeast of Ireland; a t  2 p. m. it was snow- 
ing along a line from Islsy and Iiintyre to Lame; at  4 p. ni. 
the snow reached Mull, Galloway, and almost the Isle of Man; 
a t  (i p. 111. i t  almost reached Skye, Glasgow, Dumfries and the 
coast of Lancashire; a t  8 p. m. i t  was snowing from Skye to 
Manchester and thence to Cardiff and Bridgwater; a t  10 p. m. 
the line of the commencing storm ran from the Tyne through 
Leeds, Shefield, Derby and Birmingham, to near Bournemouth; 
by midnight it stretched from Goole to Brighton, and, sweep- 
ing over London, by 2 a. m. on the 2Gth, it ran from Hull 
through Lincoln and Cambridge to Dover. An hour later the 
storm had passed out, into the North Sea, and the whole coun- 
try was painted white from the Isle of Skye to the Isle of 
Thanet. 

The rate of advance of the front of the storm nieasured by 
the commencement of precipitation was least rapid in the north, 
where i t  was 126 miles an hour, and most rapid in the south, 
where i t  was about 19 miles an hour, but  the rate varied a little 
from point to point. The interesting fact is, howerer, that a 
motor car could have kept out of the storm by traveling, with- 
out esceeding the legal speed limit, in the direction of its 
progress. A t  8 o'clock on Christmas night snow was begin- 
ning to fall simultaneously along a line of 500 miles, this being 
the longest snow-yielding portion of the storm front a t  any 
time. 

~ 

WELL-MBRKED FOEHN EFFECTS WITH GREAT DIUR- 
NAL RANGES OF TEMPERATURE IN SOUTHERN CAL- 
IFORNIA. 

Some unusual ranges of temperature were recorded in Cali- 
fornia a t  the close of November, 1907. A well-marked foehn 
effect was noticeable in southern California November 29 anrl 
30, and December 1. Maximum temperatures of 86" occurred 
a t  Los Angeles and a t  San Diego on the afternoon of Novem- 
ber 29. On the 30th, maximum temperatures of 84" occurred 
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a t  LOB Angeles and a t  San Luis Obispo, ancl 80' a t  San Diego. 
On December 1 maximum temperatures ranged from 80' to 
85" thruout most of California. 

The morning temperatures thruout this section were gen- 
erally low, and a t  many places frost was reported in the 
morning. For  example, a t  Ban Luis Obispo frost occurred 
on the morning of December 1, with a minimum temperature 
of 38", which was also the temperature at  the time of the 
observation--i:.ifj a. m. The temperature a t  the time .of the 
regular observation preceding the frost was as high as SG", 
and on the afternoon following as high as 81". We there- 
fore have a range of about 58"; or, allowing 32" for the frost 
temperature, a cooling of 51" between 3 p. n1. and 5 a. m., or 
about 14 hours. I n  my experience as forecaster on this coast 
I do not recall such a temperature amplitude. The frost de- 
posit was probably not heavy; but we must assuine that the 
t,emperature would have been still lower but for the lateut 
heat of condensation of vapor to water and water to ice. 

The illustration is valuable, we think, in connection with 
the theory of the nocturnal cooling of the ground and atmos- 
phere.' The observation mag be of value in connection with 
the determination of the coeficient of radiation of air. It may 
be asBumed that the air was clean, free from dust and water 
vapor; altho a puzzling condition is that San Luis Ohispo is 
only about 10 miles froin the coast. The elevation of the 
thermometer is about 47 feet abore the ground, and the ele- 
ration above sea level is about 200 feet. It would seem that 
under the conditions given, the heat waves-long wave 
lengths-past thru the air within -10 feet of the ground, with 
comparatively little almorption. The fall in temperature 
moulcl seem to be a pure radiation effect and the illustration 
shows how very important radiation is in frost formation. 

THE CENTRAL PENNSYLVANIA METEOR OF 
OCTOBER 1,  1907. 
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The evening of October 1, 1907, Mr. Clayton B. Chappell 
and Mr. T. H. Parkhurst. seniors in the Syracuse University, 
reported that they had seen a remarkable meteor about G:30 
p. m. A few days afterwards some newspaper clippings ar- 
rived, showing that it had been observed over a range of ter- 
ritory that extended from Toronto to New Pork City. Mean- 
while there had appeared in New Jersey and Pennsylvania 
another meteor of the largest size, which had attracted uni- 
versal attention over a wide area. The Central Ofice of the 
Weather Bureau made a very thoro postal-card canvass of this 
region, the report of which will appear in a later number of 
the &IIc)NrrHLY WEATHER REVIEW. Among the answers mere 
inany that evidently referred to the earlier meteor, and it is 
largely with these as a basis that the following has been writ- 
ten. 

Aside from the regular staff of observers of the Weather 
Bureau, the following have kindly furnished information: 

Netu Ibrk. 
CliarlPs P.  Arnold, Angelica. 
P. a. Flanagan, Brooklyn. 
Felix C. Moore, Buffalo. 
BIrs. 1Vallac.a W. Jacques, Chazy. 
C .  E. Rohinson, Clay. 
Mrs. G. 0. Barnes, Cortlnud. 
Harold Henry, Danneniora. 
F. $. Hill, Dryden. 
Frank Fayent, Fort Plain. 
Mrs. Nellie Sherman, Greenwood. 
E. L. W. Sniithers. Harnniontl. 

0. H. Hauber, Ithnra. 
Kenneth Baker, Jamestown. 
W.  H. Iinapp, damestown. 
Charles d. Hoag, Lockport. 
BIrs. Eugene Ruttrick, Lockport. 
BI. D. Clintou, Newark Valley. 
William P. Ray, Olean. 
Mrs. A .  W. Ferrin, Preble. 
S. C. Williams. Rochester. 
C'. R. Chappell, Syracuse. 
T. H. Parkhurst, Syracuse. 

New Jwseg. 
Samuel Ii. Prarson, jr. ,  *Jersey City. 

1 See S. Tetsii Tamura, Monthly Weather Review, Aiiril, 1905, v d .  
~ ~~~ ~~ ~ ~~ 
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hnaylvcania. 
Welcome Richmond, Dixon City. 
Ignatz Gutknecht, Dison City. 
Frank T. Swartz, Dunmore. 
M. L. Heisler, Harrisburg. 
U. N. Steickler, Hummeletown. 
Rev. J. M. Welch, Indiana. 

E. T. Waddill, Rosbury. 
Contrary to general experience, the point of first appear- 

ance of this meteor seems to be better determined than any 
other point of its course. Accordingly this point was first 
located by the method of intersecting azimuth planes from 
the following observations: 

Mrs. Melvin Edwards, Moscow. 
M. E. Hatheway, Scranton. 
Henry J. Hart. Scranton. 
Mary Parsons, Scranton. 
Howard J. Kline, Sharnokin. 

Virginia. 
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The point whose geographical coordinates are longitude 
76' 52' west, latitude -11' 56' north, almost exactly satisfies 
these azimuths, the residuals in the equations nowhere es- 
ceeding the third place of decimals. A reference to a map 
shows this point to be south of Elmira, N. Y., just across the 
State boundary line and near Dunning, Pa. 

Not all the observers estimatecl the angular altitude above 
the horizon. The individual results for the elevation at. which 
the meteor first became visible are: 

Jersey City . . . . . . . . . . . . . . . . . . . . . . . .  31) iiiilrs. 
Orville . . . . . . . . . . . . . . . . . . .  71 miles. 
Dryden.. . . . . . . . . . . . . . . . . . . . . . . . . . .  50 miles. 
BufYalo . . . . . . . . . . . . . . . . . . . . . . . . . . .  9H miles. 
Fort Plain,. . . . . . . . . . . . . . . . . . . . . . .  91 miles. 

bveragr., . . . . . . . . . . . . .  82 miles. 
- 

The Dryden estimate is so lacking in harmony with the re- 
mainder that it has been eliminatecl, and thruout the compu- 
tation it is assumed that the meteoric mass began to glow at  
a distance of 90 miles above the surface. 

The observations of the end point are singularly deficient 
in altitudes and consist almost wholly of azimuth estimates. 
Together with this deficiency there is also B lack of definite 
data upon which to found a solution by the Galle method. 
The method that has been followed to find the radiant point 
is one for which the author is responsible, and. if lacking in 
the quality of mathematical elegance, it is quite practical 
when applied to observations of this character. The various 
azimuths and directions in which the flight hail been olwervecl 
were plotted upon a map. The result showed that many of 
these estimates were contradictory and indicated great con- 
fusion on the part of the observers. However, there are five 
of the estimates that lead to a very marked intersection, ancl 
the hints received from newspaper clippings originating in 
the adjacent territory show that it can not be far from the 
true point. These observations are: 

~~~ ~ ~~~~~~ 
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From these we deduce that the end of visibility took place 
in the zenith of the point whose geographical coordinates are, 
longihude 77' 10' west, latitude 40' 5' north. 

Assuming the earth to be a sphere and the radius of the 
sphere to be the radius of curvature for the middle of the arc, 
the distance between the points in whose zeniths the beginning 
and end took place is 132 miles, and the azimuth of the point 
of beginning as seen from the point of ending is N. Go 4G' E. 

As stated before, the notices received are very deficient in 
statements of the altitude at  wh'ich the meteor was last seen. 
This was probably due to the fact that to most of the observers 
it seemed to pass below the sensible horizon. A Buffalo ob- 
server thought it was extinguished at  20" altitude, but this is 
certainly an error. Observers a t  Toronto, Syracuse, and Ro- 
chester reported that it past below the sensible horizon. 
This would mean a probable altitude of not greater than five 
niiles. There is another indication that i t  was comparatively 
close to the surface when extinguished. From various places. 
in Pennsylvania near the end of the track it was reported as a 
detonating meteor. The great noise was heard at  Halifax, Pa., 
about two minutes after the meteor past. This indicates a 
height of about 22 miles above the surface of the earth a t  the 
time of nearest approach to the observer. If the path of the 
meteor be drawn thru this point ancl the place of beginning 
of the flight, i t  will intersect the earth's surface so near the 
place whose latitude and longitude are given above as to be 
within the radius of probable error. I n  the remaining com- 
putations it has been assumed that the altitude at  time of es- 
tinguishment was not more than five miles above the surface. 

At  several stations far apart the remark was made that the 
appearance of the meteor suggested that of an ordinary paper 
fire balloon From the comparisons iiiade with the apparent 
size of the moon the mass must have had a diameter of about 
500 yards. When more than halfway in its course, a t  an 
altitude of not less than 30 miles, i t  separated into four or 
five bodies coiinectecl by a ribbon of light. These separate 
bodies continued to follow one another in the same apparent 
path. This woulcl seem to show that the iiiass was a somewhat 
diffused aggregation of particles that becanie disintegrated, 
and that the particles grouped themselves according to the 
resistance they experienced in passing thru the atmosphere. 

I n  order to find the elements in space it becomes necessary 
to find the length of the flight. Assuming that the elevation 
at the end of visibility was not more than 5 miles, the length 
of the path mas 160 miles, and the altitude of the beginning 
as seen from the end was about 31". Several observers give 
plausible estimates of the time of visible flight. These esti- 
mates average five seconds, and thus the velocity thru the 
atmosphere was 33 miles jler second. The true radiant, free 
from the attraction of the earth and the effect of its motion 
in space, is, celestial longitude 345" 33', celestial latitude 80" 8'. 

The meteor way traveling in a path that was almost perpen- 
ilicular to that of the earth, the angle between the two direc- 
tions being 94'. The velocity in space before i t  began to feel 
the attraction of the earth was 27 miles per second. This is 
SO near the parabolic limit that I have contented myself with 
finding a parabola that satisfies the observed direction and 
velocity. with the following result: 

Longitude of ascending node = l H 7 . t ; "  
Inclination of plane of orbit = 86.3" 

Logarithm of perihelion distance = 
Longitude of perihelion = 2.5.',,0 

9.!6!) 

ADDENDURI. 

Since the above computation was finished I have receivecl a 
report of observations from Mrs. Levi Mullian, of Hartstown, 
in extreme western Pennsylvania, which confirms the position 
of the end point as above deduced, both in azimuth ancl alti- 
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that date storm warnings were ordered on the east Gulf, Florida, and 
south Atlantic coasts, and the following was telegraphed t o  Atlantic: 
and Gulf ports, and to Havana, Cuba : ‘( * * Disturbance appar- Cloutla. 
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Percentage of frrequeucy of movement from- 
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that time of the year (the hurricans season) comes from the 
eastern quarter ”. 


